Abstract: This paper aims to investigate genealogical relationship of South Halmahera languages quantitatively by applying lexicostatistics. The method of this study is field linguistic or fieldwork (Samarin, 1967) to eight villages represented the eight languages in this study by using Sulawesi Umbrella wordlist consists of more than 400 words as an instruments in collecting linguistic data. The data was then analyzed by applying WordSurv ver.7, where its result is useful in setting up language subgroup and family tree. The result of the study implies that the degree of relationship between languages of Sawai-Gebe-Buli-Maba-Patani and languages of GaneEast Makian are 'languages of family'; while Irarutu is 'family of stock'.
Introduction
This paper aims to study genealogical relationship of South Halmahera languages, found along the southeast coast of the island of Halmahera in the Indonesian province of North Maluku, and a language is spoken in the east of the Bomberai Peninsula in West Papua province.
According to Lewis, Simons, & Fennig (2014) the member of the South Halmahera languages are Gane, East Makian, Buli, Maba, Patani, Sawai, and Irarutu. In this research, Gebe (a language of Raja Ampat) is also included by considering its geographic proximity and lexical relatedness toward South Halmahera languages, i.e. Gebe has 44% lexical similarity with Patani (Lewis, Simons, & Fennig, 2014) . Therefore, it needs to be proved scientifically to explain the relationship between Gebe and South Halmahera languages.
Among the South Halmahera languages, Irarutu is a debated language. Anceaux (1961) , Blust (1993) , and Kamholz (2014) exclude Irarutu from SHWNG. Blust (1993:271) claims that the exclusion of Irarutu was based on information from the late Professor J. C. Anceaux (1961) . However, Ross (1995) attempts to classify Irarutu and argues that contras with Blust (1993) . For Ross, Irarutu belongs in SHWNG, particularly of South Halmahera. Collins (1983:33) states that "Austronesian was the best described languages family after Finno-Urgic and IndoEuropean itself". However there are many Austronesian languages, especially South Halmahera are small and poorly described, except Buli and Taba or East Makian (Blust, 2013:33) .
As long as my extensive search on both historicalcomparative linguistics and South Halmahera languages studies, there is not any single study of South Halmahera languages which apply the principles of historicalcomparative linguistics, therefore, it is very important to conduct an extensive study which covers all the South Halmahera languages.
The main issue of this research is to establish the genealogical relationship degree of South Halmahera languages in order to fill the gap of research on historical linguistics in this field. However, this paper focusing only on quantitative approach by applying lexicostatistic.
Literature Survey
The work of historical comparative linguistics was first introduced by Sir William Jones in 1786 who stated about the similarity of Sanskrit, Greek, and Latin. In his famous speech, Jones presented the significant concepts to the understanding of changing in a language, namely the ideas of language relationship and proto-language (Crowley, 1987) .
Research on this field has been done worldwide and progressively developed by West-Europe scholars since the nineteenth century, and they were successfully established the foundation of historical linguistics. According to Schendl (2001:16) : "The most famous and best-researched language family is the Indo-European family, containing languages which are spoken from India to the western borders of the European continent with a long textual tradition. Scholars have successfully grouped the languages into a number of subfamilies such as Germanic, Italic, Balto-Slavic, Celtic, Greek, and Indo-Iranian. They have also reconstructed Proto-Indo-European (Schendl, 2001:16 The relationship of Maba, Patani and Weda has been established for centuries known as Gamrange (borrowed fron Tidore, means "three villages") with fagogoru (means "love and brotherhood") as their slogan. The awareness to love each other and keep maintaining the brotherhood among people of Gamrange derives from a shared genius knowledge that they come from the same ancestor.
Historically, the intense contact between people of Gamrange (Maba, Weda, and Patani) and people of Raja Ampat (Salawati, Waigeo, Misool, and Waigama) had been going on since the time of the Sultanate of Tidore, from which the Sultans of Tidore obtained vital support forces (Widjojo, 2009:3) . Widjojo writes one of the tribute of Gamrange to the Sultanate as:
"In Maba, east Halmahera, tribute was paid in rice because Maba produced this crop. But Patani was supposed to deliver slaves in tribute….The people of Patani were absolved from this duty because they had to provide slaves for the Sultan, either captured or purchased from the Raja Ampat and Onin." (Widjojo, 2009: 50-51) The contact between Gamrange and Raja Ampat in turn enables to language and cultural contact, and language spread due to people migration. An evidence of the contact can be seen in Yeisowo, a village on Patani district in which people have curly hair and striking Papuan features. The same evidence of people with Papuan features is also can be found on Tidore as being explained by van Staden (2000:10):
"On Tidore, there is still one village, Bobo, which used to be the slaves" village. Indeed, in this village the majority of people have curly hair and striking Papuan features. However, in this village, as elsewhere, it is taboo to even suggest that the inhabitants were not originally from Tidore, but from the Bird"s Head."
Genealogical Relationship
Languages classification into a group or a family may be based on genetics, diffusion, lexicostatistics, or other Trask (2005:69) states that genetic relationship is the relationship between languages which share a common ancestor. In addition, Bussmann (2006:184) states that genealogical (genetic) classification based on linguistic similarities that result from being descendants of a common proto-language.
Campbell also states that language family is a group of languages related through descent from a common ancestor, called the proto-language of that family (Campbell, 1999:111) . Languages that derive from a common proto- 
Language subgrouping
Crowley (1987:187) explains that subgrouping in a language family can be established by applying comparative method to determine which languages are related to other languages in the language family. The closer related languages stands as a subgroup within the language family. Thus, it is possible that within the family language there stands more than one language subgroup. Subgrouping in a family tree is,then, represented by a series of branches coming from a single point. It sometimes makes readers, especially the beginners, of historical-comparative linguistics assume "subgrouping" is sinonimous with "subgroup". But in fact, both termsmake different sense. "Subgrouping" refers to "process" while "subgroup" is "result" of the subgrouping. The difference between "subgrouping" and "subgroup" can be seen on the following quotations.
"Subgrouping is theinternal classification of languages within a language family, typically represented in a family tree; the determination of which sister languages are more closely related to one another within a language family, that is, the working out of the subgroups (branches, subfamilies). A subgroup is a group of languages within a language family that are more closely related to each other than to other languages of that family (Campbell & Mixco, 2007:194 
Methods
The method of this study is field linguistic or fieldwork (Samarin, 1967) to eight villages represented the eight languages in this study by using Sulawesi Umbrella wordlist consists of more than 400 words as an instruments in collecting linguistic data. The data was then analyzed by applying WordSurv ver.7 where its result was useful in setting up language subgroup and drawing language family tree.
The villages or sites of this research are (1) Gane Dalam for Gane language with three informants (m=2, f=1); (2) Ngofakiaha for East Makian language with two informants (m=1, f=1); (3) Wailukum for Buli language with three informants (m=2, f=1); (4) Soagimalaha for Maba language with three informants (m=1, f=2); (5) Banemo for Patani language with three respondents (m=2, f=1); (6) Sagea for Sawai language with three respondents (m=1, f=2); (7) Yoi for Gebe language with three informants (m=1, f=2); and (8) Kuri for Irarutu language with two informants (m=2).
Results
To prove the degree of genealogical relationship of South Halmahera languages in this research, the researcher analyzes linguistic data quantitatively through lexicostatisc in order to set language subgrouping and to draw language family tree. Subgrouping is one of the evidences to proof the degree of genealogical relationship. According to Crowley (1987:190) , lexicostatistics is a technique that allows us to determine the degree of relationship between two languages by comparing the vocabulary of the languages and determining the degree of similarity between them.
The first step in making subgrouping is by counting the cognates percentage of the language varieties, and the last is by visualizing the language varieties into a tree diagram %  IR SW GB BL MB PT GN EM  IR 100 17  18  15  17  16  16  17  SW 17 100 49  52  65  67  44  38  GB  18  49 100 44  51  52  37  35  BL  15  52  44 100 72  62  36  31  MB 17  65  51  72 100 81  37  32  PT  16  67  52  62  81 100 42  36  GN  16  44  37  36  37  42 100 54  EM 17  38  35  31  32  36  54 100 The percent of cognates on the table 3 above cannot be applied directly to language family tree. Firstly, it should be counted all figures of the cognates percent at every block on the table. It is easier and takes shorter steps to count the percent of cognates, if the language is below five varieties. The more languages are being compared, the more complex and longer steps in counting the average percent of cognates. In the following tabel is a simplification model of tabel 3 which is used to count the average percent of cognates of South Halmahera languages. Table 3   IR  17 SW  18 49 GB  15 52  44 BL  17 65  51  72 MB  16 67  52  62  81 PT  16 44  37  36  37  42 GM  17 38  35  31  32  36 54 EM The first step is to try to find out which languages in the data are most closely related to each other. The procedure is to look for figures that are significantly higher than any other figures in the table, which is an indication that these particular languages are relatively closely related to each other (Crowley, 1987:197-198 ). The table 5 shows that the communities Maba and Patani belong to a very closely related (81%). Communities Gane and East Makian also seem to belong together (54%), and so too the three communities Sawai, Gebe, and Buli (average=48%).
The second step is to try to find out what the next level of relationship is. To make this task easier, we can now treat the subgroups we have just arrived at as single units for the purpose of interpretation. Let us, at this level, relabel the units so that it is clear that we are operating with units at a different level of subgrouping (Crowley, 1987:198 …a 'family' simply refers to all languages that share between 36% and 81% of their core vocabularies. Languages in lesser degrees of relationship are not considered to be in the same family, but in the same 'stock' or 'phylum' (Crowley, 1987:193) . A further detailed of language classification degree can be seen on Crowley (1987:192) The final counting result of cognates percent on In addition, within a language family, there are languages which are more closely related to each other than to other languages of that family. This condition is explained by Campbell (1999) as in the following:
"A language family is a group of genetically related languages, that is, languages which share a linguistic kinship by virtue of having developed from a common ancestor. Language families can be of different magnitudes; that is, they can involve different time depths, so that some largerscale families may include smaller-scale families among their members or branches. The term subgroup (also called subfamily, branch) is used to refer to a group of languages within a language family which are more closely related to each other than to other languages of that family -that is, a subgroup is a branch of a family. Campbell (1999:165-166) ."
Considering what is stated by Campbell (1999:165-166) above and consulting to the data on table 4.25, it shows that the language family of South Halmahera covers three subfamilies or subgroups, namely: subfamily of SawaiGebe-Buli (henceforth SGB); subfamily of Gane-East Makian (henceforth GEM); and Subfamily of Patani-Maba (henceforth PM). The subgrouping of South Halmahera languages can be drawn into a language family tree as in the following figure 4.6. Looking backward to Swadesh"s (1954) classification of languages on figure 4.6 above, it is tentatively predicted that the separation of South Halmahera languages with Irarutu language was dated between 25 and 50 centuries ago; while the separation of subfamilies out from South Halmahera languages family was happened between 5 and 25 centuries ago.
Conclusion
The result of quantitative approach of subgrouping South Halmahera languages bears Irarutu as a "family of stock" (17%) which is predicted separated in 25-50 century ago, and a "languages of family" which covers seven sister languages, namely: Sawai, Gebe, Buli, Maba, Patani, Gane, and East Makian. Theses sister languages are grouped into three subfamily: subfamily of Sawai-Gebe-Buli; subfamily of Gane-East Makian; and subfamily of Maba-Patani. This subfamily were separated each other in 5-25 century ago (49%). Due to the cognates percent of each subfamily, subfamily of Maba-Patani is categorized into "dialect of a language", which implies that the speakers of two languages are mutually intelligibility.
